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(54) ROBOT CLEANER, SYSTEM AND CONTROL METHOD THEREOF 
(57) Abstract: 



PURPOSE: A robot cleaner, a system and control method 
thereof are provided to efficiently perform cleaning work by 
precisely recognizing the running distance and direction of the 
robot cleaner. 



CONSTITUTION: A robot cleaner(10) is composed of a cleaner 
body, a driving unit driving a plurality of wheels(21 ,22) installed 
at the bottom of the cleaner body, a lower camera(50) 
installed between the wheels and continuously photographing a 
floor(15), and a control unit. The control unit recognizes the 
running distance and direction of the wheels by using image 
information, and controls the driving unit according to the running distance and direction of the wheels. 
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S. 3* # *TM 4€- A)^Ej^ q-Efm £.9) 

£ 4bfc S5-^i7|7} £ 4a tfSH*| "fl 4 u o v 4 D i]4.5. 44"§- 44M1 fio) £I g 

£ 4ctt S.%%±7}7\ S. 4a ^"EfloilAi nfl ?H)4sL sj-Aj-^. o]x,)t]m. a oj £ ^ 

£ 4d^r S*^i7|7} E 4a -*El)o||^ ^±S. ^ 4 u o v 4°ti4-£. #4$ 44M1 io] 5^ 

S. 4e^ 3.%j$±7\7} 5. 4a 4^-2-3- nfl shJ 4^145. 4 4"§- °H*]f- u)-eH £^ 

£ 4f^ 3.£3±7l7l- R 4a 4SH*1 3.4 455. ig-^o.s nfl.e}« 0 v ^j-Dfl^s 44-§- #44 °H*1# 

£ 5^ S. 321 f"#*)H4*l* 44^ 2-91 nsU 

10; s*^^7] 12; £*D 

20; ?^Jf 21,22; «H1 

30; 44 ?M4 32; 34 4"114 

40; 43; 37^4-^ 

50; 44 4^14 55; 2^ 

60; 313 i^7) 62; 4314 

63; ^-a#^7l 70: 

4*34 4*1 

714 a * TimW 44 3°14. 

s*^i7)^ 4°fl 2:-S-4.-4M# 0 144°4 3°14 34l#3. f-344 4S<8«!4 2)4-1- ^ 
«*M 4<34 •gq* 134-S, 133 4S «a«H*l ^i^oiq- ±144^4 4£ 4^-i- sl-7) 3«n ^«i?st 

TflSj^q.. ^£ 4-8-, 434 5]*)^ $ 5|^Z|if. - o^^ <&a.ZW ^A^S ^.gj) Ali^El - 

^71 s] ^ ^7)1 AJr#§>^Ai Tflsm ^<8§ ^ 5tl£^ »H1t ^ e Jd), 

f u o Vl S* S*^i7l7l- W^S] H>^^^| f-oll -fl^S T^i 

% ^^I2f AJ^] ^SgTiel * Afol^l 5.^71-^Ag^cl-. o)5^ <?}*| o]A) i*>^ S.*^i7l7]-^^e} 

S tn^ ¥^5]7fl Sin, aofl 44 nf3€ ^ij A4°fl ^*9*^ S^^i7l7V 7)1 ^«8^£* 

t 1 5tt4. a 14, ^i^sl 7§°-6\}2=; %±7}^t§s)x} °$^°] ^^47i4, f-H ^s] ^i4<^ 
4 <a «g«H Hi ^ sa^., ^^4^2} ^«a* ^^5f7] ^7} ^Ag^ = s| ^^o| 5.4. 
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443. 433 #334 44^3 #4 f-ofl g*| £3 343^33 ^8^34^*8 444 344*1 %%Z\q ^ 
*8334 *fl34-2.3*| 33€ 444 £-§-3 <L3 4^4 4 flfc 343^3°fl tfl4 433 ^£.Ajo] cflf.s]o1 4 

4. - 



t33 3f Il3 *>fe 4*11 

4 438" 434 §-8- €-3113-1- 31143 343 443 3<L33, 343^33 4^334 4*8444 ^.Cf 

43 334 <r 5J514 4°-33, 333 434:i:-§:3-°3 43i4 4 343^3 4 o. a)^ * 343^33 
*H3434 ^4^1 =l 433 44. 



433 '}! 34 

4 ? 14 44 £ 433 434, 444 344^ 4^4 4«84fe 343^3°ll flo^, £*4. 4*1)3 4 

4°il 443 43* 444^ 4444, £*H3 443 443 43 Afo]^ 4*)sH ^^« 0 V^ofl 44 

oj o]Di^]f. fi-44*r sfnJ- 2]-, 3 44 4 B 1143 444 443 333 3£# 3443 440) 4 ■ 

?)3 4^34 4*3444 °134al 333 4*8334 ^*8444 3443 434^: 433 cfl-§-S]7)l 444* 

334£ *)34» £444 514- 43^3 4*r 3£3;M# ^]^O.S.Mi <iH€4. 

333, 334*r 44 4°i]4°fl 3*11 €43 ^ 443 o) D ]^) ^4 33.444 ?H1^I ^1 «fl 33€ 443 
333 3£» 3^43 4f)3 ^*8334 44444 334^- 33 44344. 314 44 4^)44 444 44' 
4fe 1500Si/^9j 33 443)44. 

24 43)2) ^«oJ| -£333 44 4^44 #44*r 333 ^aj *)« lief 4514 334^ c| £44*r 

%o] 3) 

434 £ 4^3 434 ^4 444 34433 434 4*84fe 343i3o|| OJ^A^, -S.^, £*||<!| 4 

4^] *|*)g fi-^o) ^4^ 4444, -g-aflfi] 4^fi] 4^2] «H AfoHl ^^S)d) ^^« 0 >%H1 ^3)^ 44 

o] oip]xii- 05^3^3 #^4fe 4* 4^1144. -M^l^t^ 44011 44^3 °1°141- 

t44^ 44 4°I14, ^ 44 4°il44 €44 m$ °1 D 14 ^ Ji# °)44^ ^^i- 01314^1 44 4^147} t 
44 4421 °M*1 <Ji* °l-8-4°i 4421 4^2} ^^71214^^441- < ?1^4' J 1, ^^aj^.4 ^^^214 
^U444 «144^ 434^ 4^°)! tfl^sl^ 4?1 ^4^-» ^H4fe tiH-?-;!- S44^ ^3* 4^^s 4fe s 
^^i7l. 

■Wi Tfloi^^ 44 4Dii4i 2i«fl t4€ «7)) 4431 oin)^ ^^.4 0134] 44 4^14^] ^sfl 7 l^^ 442I 
°1 D 14 ^£Lt ul 24^ 4fl2i ^^?1b14 ^^44* °J^14^ 43 as 44. 

4714 4-8- # 4^2) 43^., ^.^14, ^.snfij 4^-ofl ^si^ 4^21 44* ^44^ ^444, -&^2l 44°fl ^^1 

S]^ ^^44^] 4314 44.03. y^jo; oln]^!- 444^ Aj.a o v 4^4^ 544^ 3*^^71; ^ 34^^714 

4 a Jas. S34^ «^^H7l;# 5L44^ 3^-^±7l a]^<hi ^o^Ai, 34^^7^ €-^1 4421 4421 43 4 
oi^u ^*is]Dj ^*844°fl 434 4421 o]ni^^ ^43^3 *44£ 44 4°fl4» 244^, ^^^H?)^ 44 
4°1144 444 4421 3^* °1 44^ 4421 4^21 4^^214 4^44* °J34^, -y^^^^TiBl 
4 4^)44t °144°1 434^ 4^°11 343i7l°i 444* *lM4*r 43^s. 4fe 3£^ 7 ) 

a)>i^4 ^11^45-S.^ 4^44. 

^71^1. t)H4^ 44 4°il4°il 2l«ll 44s «7H 4401 o]ni^] 3>i4 o]^oi] 44 4^40,1 7 ]^^ 44^ 
ol°l3 3jjl# a)iisH 4^21 4^?13 4 4*8444 °J34^ 5! 4 43^-3 44. 

£4, 432] 343^3 4^113 44°l) ^33^, 44 4»I144 #44^ 333 4£ 33^4 4^4 

«1 3 4^ ^3 4 3 £44fe 3 3 443 44. 

434 48- -g- 433 43^8-, 44 4^14* 434^ 343^33 ^H4^°ll 433. 4 t a3%<tl^4 3^33. 
43<H1 ^43^43 33433 4*8 334 444^ 4t114, 44 4°114<H1 3*11 444 «l-4 333# 344fe 
4?il4, 4*S 4^33oil 44 3.43^3* 4^33^ tt. % 344 44 3334 *H*M 3«ll 

44€ 44 3334 3^43 34^^33 4«9 33 ^ 4*9444 4#4ai ^^^3.4 ^34^ ^31;* £4 
4tt 34 43^-S 4fe 343^33 ^134^4 7)l44^s.^ 4^44. 
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°14, 343 E^-i: 42437.1 4 433 uW^tt 44«M 4€- ££32714 a a]^ * ^<HHJ-«* SL4 4 
4344. 

£ 1 ifljq £ 34 4244 ££3271(10)4 -&?fl(12). £34(16). 444(20), 44 4°ti4(30), 34 4°H4(32), 
34I#3*4M(34). 44 4°1]4(50), 23(55), *M*(40), 7l^^|(41), « £/444(43)l £444. 424£ 

£34(16)4 431 i- 0 ^}^ c]14s]^44s} o}*H 344 *r 5l£4 4*11(12) 4°fl 4*)sM 5Z4. <>134* 
34U6)fe 43 3 444 43°fl 3«fl 4 A 34 <r 44. 1H£4, *34(16)fe S-°d£El(Dl £ Al)<4, f^]£E^ =?■ 

4°n s] 8ii 43-4 «mwn £<a4 24 4*11 £-33 331- 334^ 344-i- 4*144. 

444(20)^ 343 *^<4| -g*)3 4 7fl3] 43(21a,21b)4. ^43 44°fl 433 f- 7fls] 4^(22a,22b), 443 
t- 7fl3j 43(22a,22b)l 44 33 4433^ S.E-K23.24) ^ 44 43(22a,22b)3 434 343 4fl(21a,21b) 

3. 344 4 5tfS4 -g*13 4334^(25)1 £#£4. 444(20)r: ^ll<H4(40)Sj ^lHAjio)l n).4 4 51Ei(23,24 

)# 433^£ 344 2^ a?44-2-£ 34 ^<8444 4 J2.eK23,24)si 344* 4^711 ^Hfos. 

«4 3*1134. 

34 4 D )14(32)fe 343 3334 #44 -r °i£4 4*fl(12)4<>ll 4*1h|<H 443 3334 3134(40)3. #34 
4. 

44 4 D )14(30)^ 443 3334 #44 <r Xls4 £*H(i2)4°fl 4*133 #43 3334 *H34(40)£ 434 

4. 443 4*1^ 44 4°il4(30H^ 34^(323)7} 3434. 

34^24 #4 30^0] 1-5171 44 43 IdXI »4. 1803 £4*1 *H*« t 424 -£7)13 332 44 3 
43 ig2£ 3433 514. 34^24 44^- A]o) 2J-S. >g3 24 *!•§- sfl^^i 43| 4^*>7ii -a^l€4. 3431 
2 424 ^ifl 47)14*1 1996-70052453:, ^'ifl*7||**| 1997-48669^, 4^147114*1 1994-221123 4i 71)3 
33 33 32 aH234<HH x\^sl 513 °M 314 4^14 '3444. 

434 3# -fflAi(34) fe sl« S AJJH- ^#431, «V4€ ^S* -rAJt ^ °l£4 #*)lSl #^'f-E)Hl ±^ l}^Q-3- 
H UlslH S14. ^mi- ^ *• ^A^ 34 ) fe ^s)Ai^. #A}sf^ a)£|^ lH)-±4(34a)4, w J-4€ ^^14^ ^*4i4 
(34b)7> ^214^5. ol^.<H 44 4^7} »$<is\o] 514. £ 4S7flfe 3 0 l)# ^*4!H(34)fe 2:-S-4» 

t44i, «Va>^ sf-4* ^ 51 £4 € ^4 43*17} 3-8-1 ^ Si 4. ^°fl# 3»4iH(34)^- SEb 
^451 ?i^# ^4fedl£ °l-§-€4. 

4 u o v 4 D I14(50)^ 44(15)31 *4t 5Z£4 ^-^(12) 4Y°1] ^^lsl^ °1 D 1*)» XI«H J f(40)£ 

♦344. 4 u o v 4°114(50)^ ■y^^E* £°l7] ^«fl ji^o-S. oIdIt-H- f-^f- ^ 51010): §i4. 4^3 

4711^- 12<H1 1500^1 3£3i a>^i^. ^ 51^ 4^114* AV-g.^^ ^oicf. 

2^(55)£ 4 u o v 4°il4(50)7l- #44^ 44(15) ai# ^ 5i£s. ^.^(12) 44^1 44 4^4(50)31 
A d^l^4. 2^(55)£ 3,%$±7}ao) ^flsi »i4 2^ 44 "^34711 44 4°)! 4(50)7} #4 
4fe 44(15) 4§-# «1£4. 2^(55)^ 44 4°il4(50)7} 44(15)31 ^4 ^£2] ^4 f-^ 4^14 ^ Sl£4 

4^, 2^<H1 ^Aj- olPl^o) 2]4 1 5}A] ? 14. 

^1H4(40)^ */4^!4(43)l- ^«fl •tlit ^^Kn, 4 ^1<>144. 4^1(12)4^1 7l7)si 7)^- ^3^- 
24471 ^4 4421 714 433 7l°d 34*)( D l£Ai) 7 } c) 34- ^H4(40)^ 7]oj^4^5.4Ei oj^^ . 7) 
Alii- *iHl 44. 

7134*1(41)^ 44 4^14(30)7} 444 44 °1 D 134 44 7}°114(50)7} 444 44 0 H*)t- 344 ^ 
(40)4 ^Ai^j;L4 ^f3^» 4*4 4 5l£4 a.244. 

4/4iJ^(43)^ ^4cfl4 4314(42)1- -f-sfl ^#4ai, 4314(42)1- f-sfl 443 4±* 7)H«(40)s. 3 

#44. 

434 t4 t^"^ *a* 4^ £*3i7H]Ai ^H^oii o)^ ^^^714 ^Hs)^ 3^ ^^4^ 444 44. 

7lH^.(40)4 44 4°114(30W situ #4^ 44 oio]*i ^\ $7114^ «J4f-°)4 47ll3ii7l4 44 43#s] 
^^13^4, ^^l 0 J^-§-AS. 0I-8-47I 3*11 4^33 ^^14 "U^-S- 433) 31*1^1 oi^oj si^fl si 
*1# °J^t>4. ^H4(40)4 44 4°114(30H sisfl #44 oiu^i ifl^^i ^31-014 4 3f . ^ ^ oj^ 
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•s- 0^7} WQr H] j2-§- <?H-§- 431 tfl4 71^- o]v]x) 7l«l^Al(4lH *14=I<H &4. *HJp-(40) 

*r 444 3*13.SL# °]-§-5H 3"34£- 43* <f $4 ^ 51^ ^^^Sl- 4^4^ S.^^±7](10)7} ^fl^Sf- 

44^*84^4 4 *iH 44. • 

tH-¥-(40)£- 44 4 D )14(50H £1*11 44 oln^i iflofl ^711^ <m- f-sl ^3°! $1*1^ *£♦ o)%t}o\ 

Slfe*)* 444:H, ^^S^H ^ o. ^^Sf. <4Hl-7f3E^- ^^-«(20)1- afl<H44. 

4^-1 444 ^<H4(40)^ 44 4°114(50W 3l«ll 471) #44 44(15)4 ^sl ^1^^-^1(41)^1 7-1^^ 
4s zl^Hl *l-« 0 v 4°H4(50)7} #44 44(15)2] °Ht-1 3£# «1HSH °l D l7l ^ji vflsl <*-^ f-s) ^-^^fil 3 
*)$4* <JH44. ^Si * ^32) 3*1 "34* °l-8-4H 3.%%±7)ao)e\ ^^7lel4 ^*n v 4-§- 4**M €4. 
«H, £*$:4i7l(10)7> °lf-4*r 44(15)-a- 44 ^o.£ ^.7Hfe -f-^lV ^==)3| 44°)4£. 4-4 4°H4(50H si 
n <^-8- nl^>7l nfl^-ofl f.oj£ <jL^ 7 y a 7fl ^] o£ o.^ _ aflo] £ = ^ feo1) pjAls)*) 

3Hr43 3°l £7flSl 711 44. 

t A o v € °lDl7is.^Eisi i^i^-l- ^#4^- <34*is|4*l£ tt^?> 444 44°1 --r S14. #4€ °1 

dI^hi tflsfl aeiloi s)|>§jjL 4-§-^2]si ^4^15)^ 4*M <r 5U4. 

*«. °14 4°1 43 34 S*^^7l(10)S] *M|t> £4a^£ 4H 5LA)sH Sl4. £ 4a£r 

5.^^^71(10)71- 3*1$ 4SH7i4 ^51 <H^ £44M tty ?H4(50)£ #44 4421 °l D l7l 44(52)°1 

4. ^7|-H, ?H14(50H fi)«R #4€ 44 °lni*|cM ^#3 J5-3 3 0 14. oh, s*$£ 7 Kio) 

4 ^i^o.s ^43 44 iflfil JMJS-fr *a*.fi.3. £ 4b4 4°1 444^, ££3±7](io)4 *4 

4£ 44 °l D l7l xflSl o. ^^a^ olf.5>o^ £ 4c s). ^o] v4^\+4. £tV, S*^>Si7l(10)7> 4^».s ^3 

4^ 44 °l D l7l xflsl ^^-a- -f^s. °l-f 4°1 £ 4e4 £°1 444 ji. -f^As ^<84^ 44 °l D l7l vflsi s 
^^a- °l-§-4°} £ 4d4 S°l 4444. ^eU, s^^^7l(io)7l- 4^ 45£ 44 °1 

°|7l Mis! ^ % a- -f ^ 45£ 4*^s. ol^-4°i e 4f4 t°l 4444. 

44 4 D 114(50)s. 44^- -a^H^s #44^ A o v 7l4 44 °l n 14 ^^1 ^47V <S^3 4 

44-711 44. nal-a, ^)H¥-(40)^ ^-=8^4^^ ^4s.^ei s.^-^^7l(io)4 ^<94 ^^4^ f-^- 44t 

S14. 44^, ^lH¥-(40)fe S.^^4i7l(10)7h olf.*>ji oj fe ^^a 0 V*j:ol ^^^^fif ?i*l*|-fc*H- 

^^4^°1 <H^4^- ^-f^ 4*€ cl- = £4 ^-§-¥-(20)* 7)loi$4. 

^)H-¥-(40)7l- Aj-« 0 v 71-^4(30)4 44 7M4(50W s\n t 1 * j K20)# ^)H4fe ^b!4^ 4^-4 
»a«H+(40)fe 7l°J^4^1 JEfe.si-^-'fEi ¥£±z. Q<a&.W&3.7\ °J^sl^, 7l^jfl 434 44 4i4(3 

ws^Bi <a«^ ^^flsi oidi^hoii oj fe f^fom 0 >H2i .^^1 wihsi^a^ s^^^kio)^ « 

°J^4^, ti^ia fl^l-s-fEi ^2j4^ ^^s.^} cil-§-5]7i) ^f-^-(20)» >HH44. °17H ^^jsl^aI^^ 
4421 ^±4^ Efe 4*1141- f-4 Ji44 < 9f-^ S444. 

^H¥-(40)^ £*«&7l7> s-aj4fe 44 44 4°114(50)s.-¥-4 * ^ 

< 4*M ^7fl #44 44 0 l D l7l4 7l^^l(4lH o|^oj| f 4.3 a^« o > o]nl^^ al^oil 5)4 ^ 3 

*1* °l-8-4°l ^r*8.2.4» 4#4ai, 5.4* SL44°1 4^14^ t«S^£» ^345.4 ^ *Jf-(20)# ^H44. 
4421 ^H^.(i8)7l- a)^ Aj-tg- ?H4(30)4 44 4°il4(50H 2l*fl o]u}t] °)%z\q 4 

^■ 4^2] £ 41- 4£^, 3.£^±7l(10)2l $1^1 o]Al Al <gA>^^«^ # ol7l m £^-^^71(10 

)2l *1*1 °14-§- 21^-iA^ ^2l§>£^ S*^i7l Ali^ol ^34. 

°1» «fl s.*^±7i(io)fe ^4^^-# 21^.5. 2AJOS. 4j1, 4 J f£- ! rfcl ^44 ^Hai^oii 4s!- ^. 
*145L4 ^Sjji, % 3 7)1 <h 7i(60)^ ±7i(io)2i -¥-4^£ tih^ai s£3±7i(io)2i ^t§^ ^ 
44. 

^^^lH7l(60)fe -^4^171(63)4 ^47)1^ 4^1(70)* . 

f^l7l(63)£ S.^-^±7l(10)S.4El ^44 ^THAl^^ ^5l*>o^ -fj-Aj-g. ^-s)) ^<^^H^^1(70H ^^trj-ji, . 
f 1 47)H^*K70)£¥-El 4e)14(62)» -f si) -f4o..iL s.^-^^7l(io)s. *t44. 
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*4*lH4*l(70)fe f-434 «#33. 7444, ^ 1H7} £ 5«H| £44°1 44. £44 42:44, f*44l44*l( 
70Hr *«JMbI**|(CPU>(71>. #(ROM)(72), ^(RAM)(73). £444(74), ^4*1(75), 7144*1(76) 4 f-44 
*1(77)*?h144. 

44 4*l(76Wfc S*^^7|(10)a *1H44 S*«4i7l(10)S-?-El 444 a}S:# *144^r S*^±7l = eW*H( 
76a)7HI*lSM ojc}-. 

S*^^7l H2}o|ul(76a)fe 4444. ***&7l(10) *]4# 434 <r Sl^ "flit* £44*](74)» f-«« 

2, *il44 Dflfro)) tflsfl 4^4 °Htt44°1 S*%4:7l(10W 4*1) 4*84 <f *1444. 44 nfl 

tt^ «fl*#£4 ^4^*8, 4444*M9-fc£44ui. cfl44°fl ^tUii ggj Dfl^s.^ 4 < 3tfl4 <34 {dej hi 

*#$'&7l JE.4°l»l(76a)Tr S^^4l7)l- aH*M <f=44£ 4*94 44 oln]^ ifl2} 0i4.fr 434 4^f-4 4 

*13£4 7144 444 4el4 ^-§-21 4*] 4^444 ££4 £71(10)4 4 °l^*Kn, 444 4 

*]3-44 -WHr ^*33.«1 rfl-§-Hl7ll 444(20)4 »1<H44. £4. 5-*^^7l ^444^ £$^ji7l7} 

^3)33-4 44 »l*«Hs ^-f°flfe ^444 44 oW^lS^M 4*4^44 4 ^*S444 4*11 444 4 
4 4444 7l44*l(76W| .444 44°fl 444 44 4444 42°fl 4«(l 444 13 444 4444 *4i4 
4 4#4ji, i*># <£444 444.^ ^«3£# ^44£4 4f-r-(20)4 *)H44. 

a*^±7i(io)4 3144(40)^ s.£3£7l £444(76a)3.-?-4 **M(63># f-«D 444 alH^Jii 44 
t 1 *+(20)* *H*M. 4*1 44 4 ^q833.* J2.344 -914 444 4444444 ^444. iieU. *1144(4 
0)fe 43 44#.£- 1:44 44 444 * 44 444# ¥4 *^7l(63)# *«B §*4*IH 4*1 (70)3. 4 

444. . J ' 

. 4*HMfc sl£34i44 ^H^-ofl'44 ^144^-i- £ 6* 42:44 J44 4^14^1 4444. 

44, 4^ ^ ^ 4 ^43^4* 4444(S100). 

4^434 <r44 3.2.5. 44514, 44 ?H4°fl 4*11 444 44 4444 4444 «*»4 flail- 444^, 
<r44 4443»ll 3144^ 43444 4^4^24 al^£i fl4 4#44(Sll0). 

°l<H^, 44 7H14S 444 #44<^ 44 0 l D ]^l# ^444(S120). 

nsU 4^1, 4#4 44 s*^i7l» ^«4?i4.(S130). 

^^4^i^i 44 71-^45- 444 44 <>14^* 4s ^44 44 01444 1)1240.^^ s.%%±7] 

si ^^71 el 4 ^^444 4#44(S140). 

s^-^4i7i2i ^*844<>1 4#4 ^S4 44*l-fe7># £4*H ^^Ja.^°l 4-9-4^11- 444 

4(S150). 

4^1 4t)1(S150)<H1^ ^^tjs. iL^o] 4as>4^ 4444, 444 421 °1)4 4*4 ^^.1- f^l^st 
S.^44(S160). 

°1^, 4 < 3°1 4s. s]4^^1» 4444(S170). 47Hfl 4^4 ^^<>1 ^^s)^ 4^, ^14^ 4343.2] °14 a 
b ^icH4 3^4^444 ^^4^4 444. 4^°1 4JL4*1 ^4 444 4. 4^4 4^.471 
44*1 4711 S130 M14 S1704 4444. 

°14°114 4^4 44 4°1 44 4°1]43. 444 44 °1 D 1^H- 4**H s*«^7i4 ^fl7l4 4 t^444 4 
444 ^-f«flfe flacll- 444 3-f°fl 444^ 4444 444 #^°14 4444 ^4 4°-^. 44 ^^tIe] 
$ ^^444 4^S4^1 ^44. 444, 3.*3£7l4 444 4^4 ^-4 Jl43^.s ^^4 4 44. 



4'S4 S-4 

47H1^1 -^^4 44 4°1, 4 4^1 44 s^-aji?), n 4^ 4 n ^H^ofl 444, 44 444 

44 °1°1^1» ol-g-4^ 5L£*ji7l4 ^^44 4 ^^444 434t11 4^ xf^^t il^4 4^4 4°.s. 
^.^1^4 4^4^4 5:421^3.^^4^44. 
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£ #£4 4^2] ^Alojlofl $344 «W*H, ^t^A^M 3^4^ ■& 4^4 _M# 3}4#4 flo] #S|| 

ttTM 44^ 7l**«»M4 * #21 44-1- 44 444 444 4^ -tt^m 7}44 3£ #*«»U, a4 

33£ *T»ij4 7l7fl2l »j4 vflcfl o|7)] 44. 



(571 I)"! 1 2) 'fl4 
St 1 * 1. 

m# 44* 4-S-434 4<3£ ^*4fe s*fl&7M 444, 

#7) £SflSj 4-^1 gftjg ^JjL; 

#7] 4*1|4 4*5) #4 4^4 44 44°fi ^*84«°1| #4 444444# #4rH°_3. *#4 

£ 44 4°H4; 5 

#4 44 fM$7\ £#4 #4 442] 0) D ]*j ^lif. Ol^-SH 44 JjL^ o| H^sj ^^jTi^fi}. ?4$$f. o]ai S ). 

a. °J4€ ^444 ^*84$# 4-8-4*1 434fe 41H cfl-§-H]7)l #4 ^f-^f- *)l<H*Hr *W4;* £#4te 

24 43-°-ii.4^ 3.%% ±7}. 
^T 1 * 2. 

* 1 *cH SM4, a o V 7 | a^ 7 ) ^a o V ? >D)|e)-oil SlSfl f.44 3,4 43-0} 0)44 ^4 4ge( # 7 ) 44 Tffl 

4°fl 4*11 443 444 ^a.* 4:a*H 4^2) ^*8444 ^*844» 444^- 3-1- 43-°-£ 4fe s# 

3^7]. 

^T 1 * 3. 

*l 2 *<H] #4 44 4447} #71 44-1- *#4fc 15004/2:4 3* 43-°3. *Hr S*^j±7l. 

* 3 1M SI44 #71 £sfi4 g*|5W, #71 44 4444 %#*Hr 434 44S.4 45L4 «W 

^ i** 4 5L#4^ 31* 43-^. 44 S*.$±7l. 

sgjg^ 44-§. oif-4^Ai #<a^ s*^i7H 44*1 

#71 £*l]4 s^ofl ^43 4^4 43 1 4^4^ 

#7) £*il4 wan #?1 4^4 44 4°H 44sl4, ^34 #7l 444 444* <343 °~sL t#4 

44 ?H14; 

#71 £314 #*«q ^^isi^, #71 44°fl #*^s €^^1 oi4*n- ##*Hr ## 4i4; ^ 

#71 ## 4°1147> €^21 ol^l ^ a* °144^ fl^l* °J44s , #71 4# 4 D 047> #7l 44 
si o]v)7] 4*«H #71 4^21 4?)si ^^71514 ^#^1- ?144^, °J<^€ fl^l^a.4 ^^71214 ^ 
fl*** °l-§-44 ^-^4^ 4^°il 4*sl7ii #71 ^H4^ ^HY;» -S* £.s 4fe ^9?- 

6. 

=01 5 #°)1 $W4, #71 ^IH^ #71 4# 4 D il4°ll ^«fl t#€ «>j 4421 014*1 32.4 °l x d°il #7l 4# 4°il 
4°fl 7l«l« 4421 014*1 4244 4^2) ^^71314 ^^#^» ^144^ 5!^- ^$±3. 4^ 

^rh7l. 

=H1 6 #°il S144 #4 44 4^1147} #4 441- ##4fe 4s.fe l500Bj/^9j s^j o. s 4^ 3.%% ±7}. 
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«f« 8. 

^Tp-U- 9. 

-Ml^, -S-^lSl *HM 4=T^ Ml-fl# T»*«j.fe ^-SflS] ^J=Lo)] ^A]^ ^^^ofl ^ 

3* ##.2.3. a^s| o) D )^i- #y 7Hef« its}^ £*^^7l; 5 #7) £.£^±71 a} ^03. H a] 

#7) £*$±7lfc £*)1 *HM $7] Mr*f2\ tiff) A>o]o(| g^D), ?4HHH * #?1 ^9] o]v]*\* <g#*j 

±2. t#*te *F# *W8HI 3L#*H, 

Aj- 7 ] ^^^1^71^ ^71 5^ ^1^7} ^7l aV^S) o]D|^l 0)^-*H #?1 4^o] a^sj ^^7le)<4 

### ^M^^S*** °l-8-*M #<*H cfl^-slTfl s.^^^7ls] 

♦ *<H«l-te 31-& #=8 s*«dt7i Ai^^j. 

10. 

* 9 #°fl .Stl*H-M. #71 ^3 ^1^7)^ 5}b o v ?H|eH ^1 «fl t#£ ##3 °M*1 °1^H #?1 
?H]2H sl^fl 7l^€ H^si °H*1 ^>it M]a*M ^^a^qH^s* ^l^*>fe ?J* f^«s *m 

11. 

XI 10 #<H] Sl°H, Aj-7] 5|.« o V ^Dfl^7> Aj-71 «>#-§- 1500^/2.^ 3* WSLS. t}± g.%%±7) 

12. 

XI 11 #°fl 5fl°H, #7] ^-S||3] SV^-oll H^SH, #7) ?Hl2f7)- %#S>^ ^£ «V E S 

a'S* 3 £#*Hr 3l# ^ ^ fe s*^) ±7] A]i^. 

^n 1 '^ 13. 

*}■# ?Hl4» n^Wte s.*$£7]S| *)H#1H SM^, 

^•S^-aam 0 *W£. #"3°)) tfl-§-s|^ 3*14*)^ ^ ##*}^ ^Ti); 

#7] S>« 0 V ?M]HH 3«JI ##« «V# °H*1# 7i^§>fe #7jj; 

«m 01017.14 ^7fl a 0 v7) *V M o v ?H5H 4^- °1 D 1^1» alja§H #7l s^-^^^si >)e| 
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